Radiation-induced apoptosis--the ceramide-SAPK signaling pathway and clinical aspects.
Apoptosis, or programmed cell death is an important regulatory mechanism that is involved in a variety of homeostatic processes. Decreased cellular sensitivity or inappropriate responses to apoptotic stimuli may be important factors in tumorigenesis and resistance to anticancer treatments. It is generally accepted that all mammalian cells constitutively express the biochemical machinery to execute apoptosis. It is, however, not clear which signal transduction pathways are involved, or to which extent various stimuli activate independent or partially overlapping pathways. In this paper we discuss the involvement of a ceramide-mediated stress-activated protein kinase (SAPK) signaling cascade in radiation-induced apoptosis. Furthermore, examples are presented of pharmacological intervention in specific signal transduction pathways that lead to modulation of the apoptotic response. Finally, data are presented to illustrate the potential clinical relevance of apoptosis.